or liquid bodies of a less complex organization, and possessing a structure still further removed from the immediate formations of animal or vegetable life. These products are usually unaccompanied by offensive gases, and still possess a highly organized structure, so as to render it impossible to obtain them from the direct combination of their elements, or from other than higher organized bodies than themselves.
By putrefaction, we understand those decompositions that are attended with the evolution of offensive gases, consisting of phosphureted and sulphureted hydrogen, hydrocarburets, carbonic acid, ammonia, and the fixed and volatile salts thereof, together with certain volatile organic bodies to which the disagreeable odor is in great part due, and of whose history little is as yet known. The subjects of this change are principally the protein bodies, or substances that, like them, are rich in nitrogen, sulphur, etc., the presence of which give rise to the character by which this mode of decomposition is distinguished from others.
All these phenomena agree in requiring certain conditions that are essential to their existence. These are, warmth, moisture, and the presence of oxygen or atmospheric air; to which is to be added, in the opinion of many writers, the presence of the sporules ova of microscopic organisms.
The importance of the role played by these phenomena in the economy of nature, is secondary to none. To them we are indebted for the restoration to the treasury of the elements, of those effete tissues and worthless frames that once were the dwelling places of animal or vegetable life, but which would now lie as useless incumbrances upon the soil, excepting so far as they might furnish food to other creatures?an outlet too limited and too uncertain, to meet the wants of Providence.
By these means, however, no sooner does a flower wither, or an animal die, than the processes of decomposition commence, and in proportion to the urgency of the wants of the young and growing vegetation, stimulated by the warmth of the early summer sun, is the rapidity with which these agents work; dissolving the combinations now rendered useless, and throwing off and although the conditions of heat and moisture are essential, the presence of decaying vegetation is also indispensable. Since it is most probably only by the investigations of the obscure phenomena of fermentation that we can ever hope to arrive at a knowledge of these occult influences, this process becomes of the greatest importance, and deserves a far greater share of attention than it has as yet received.
Before considering the history of the laws that govern fermentation, it is indispensable that we should be in possession of all the important facts relating to the subject, as it is only by the close comparison of fact with fact that this branch of science can ever be removed from the obscurity in which it still remains. No department of knowledge has received less attention, it being generally considered as beyond the reach of explanation, and, like the doctrine of catalysis, as being the "ultima thule" of investigation. Thus a German writer, of high position, (Professor Julius Schlosberger,) who has himself paid much attention to [July, this diameter, closed merely, with a plug of raw cotton, part of the cotton being formed into a ball, surrounding the neck of the flask and confined with a thread, to prevent the passage of air between the sides of the aperture and the plug of cotton. Meat broth, thus prepared, was found to be perfectly sweet and unchanged in every respect, after the lapse of six weeks in the months of June and July; a portion of the same broth placed in a bottle with a glass stopper, became so offensive on the third day as to require its removal. These results, above mentioned, appearing to establish the theory, that all fermentations, etc., are induced by the presence in the air of the germs of organic life, led the author to make the following experiments, with the two-fold purpose; 1st, of * Edinburgh Philosophical Journal, 1837. ?fLiebig's Annalen, 1854, and Medical Examiner, June, 1854. leading to the lower end of the filter tube c, a glass tube, 1J inches in diameter and 18 inches long, closed at both ends by corks; a diaphragm of fine copper wire gauze was placed a little above the lower cork; through the upper cork was inserted the bent limb of the drying tube d, containing fragments of dried chloride of calcium, the other end of the drying tube, connected with the nitrogen bulb or washing apparatus e, containing about J ounce of water; from this a tube passed to the bell glass/, through the cork at top, through which also passed another straight tube k, reaching to the centre of the bell glass, for the purpose of admitting air. The bell glass was closed at the bottom by a plate of ground glass g, supported upon a sliding support h, kept at any desired elevation by a set screw; within the bell glass was placed a beaker glass i, resting upon the glass plate g, so that it could be removed at pleasure. Into this beaker glass was poured an infusion of malt, (wort,) similar to that in the flask a. The tin cannister b, was provided with an opening through which it could be filled and capable of being closed air tight; at the bottom was a discharged cock I, leading into a suitable receiver. It is evident that, if the joints of the apparatus are all closed air tight, (the cannister being filled with water,) and the cock I opened to permit the escape of the water, a current of air must enter through the tube Jc, into the bell glass/, and from thence pass through the washing tube e, the drying tube d, the filter tube <?, and the flask a, containing the experi-37* [Jult, mental liquid, and finally into the cannister J, supplying the void created by the escape of the water. The substance selected for the filtering medium was pure white sugar, in grains of the size of fine sand, all coarser and finer particles being removed by sieves of different sizes. It was chosen as being better adapted to this purpose than nearly any other substance, being readily obtained pure and clean, possessing an uniform composition, ready solubility and absence of color; it could also be heated to 212? F. without injury to its physical properties. The washing tube and water were used to prevent any organic matter, dust, etc., being mixed with the sugar in the filter tube, the presence of which might lead to errors in the subsequent examinations.
The air was dried after leaving the water by the chloride of calcium, in order that no possibility might exist of the germination of the sporules favored by the moisture, that would otherwise be carried into the sugar, and which, if it had taken place, might cause them to vegetate, and thus transmit the germs from particle to particle, until finally carried over by the air into the flask a.
On the 30th Nov., 1854, f pint of warm ale wort, fresh from the brewery, was put into the experimental flask a, and about six ounces of the same into the beaker glass i, about the same quantity also poured into a bottle and left exposed to the air. The filter tube was now filled with the sugar, previously heated in an air bath to 212? for 30 minutes. The joints being now made air tight, the contents of the flask a were brought into ebullition, which was continued until the tubes leading to the filter and to the cannister were heated throughout. The It is sometimes objected to this theory of vital action, that the existence of these germs in the air is neither proved nor probable, since it is unlikely that the air should contain such vast quantities as must be present if diffused in the manner indicated. To this it may be answered, that certain organic substances invariably are found covered with the same forms of mould and containing the same infusoria, when exposed for but a short time to the air; and since the doctrine of spontaneous generation has been proved, as Carpenter states, to be "without any claim whatever to be received as even a possible hypothesis," it must follow that all air holds in suspension the germs of these cryptogamia and infusoria, and if this is admitted the rest cannot be rejected. "John Marshall has detected the sporules of uredo segetis near the apex of every grain, even in very fine samples of wheat, and which only wanted the influence of a cold and wet season, producing unhealthy action in the part, to develop themselves."* Carpenter further states, that "it is well remarked by Fries on this point, that the sporules are in such vast numbers, (in a single individual of reticularia maxima he has estimated that 10 millions must be present,) are so subtile, (being invisible to the naked eye, except when collected in masses and appearing as a thin smoke when diffused in vast multitudes through the air,) are so light, (being raised perhaps by evaporation into the air, and are dispersed in so many ways by winds, insects, elasticity, etc.,) that it is difficult to conceive a place from which they can be excluded."
In conclusion, the author earnestly calls the attention of 'physicians especially to this subject, believing that it is only by the study of the phenomena of putrefaction, and by closely watching the varied appearances presented in the dissolution of organic remains, that the mystery and ignorance that now attend upOn the causes of malaria, miasmatic and contagious influences, can ever be dissipated, and man placed in a position to grapple with what has ever been the scourge of his race.?Med. Ex.
